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There are two independent molecules in the asymmetric unit 
of the title compound, C 15 H 10 ClNO 2 , which differ in the 
dihedral angles between the mean planes of the phenyl ring 
and the 4-chloroindoline-2,3-dione ring system [59.48 (9) and 
79.0 (1)°]. In the crystal, molecules are linked through C— 
H- ■ O hydrogen bonds, forming polymeric chains in [100]. 

Related literature 

For the preparation, see: Bouhfid et al. (2005). For a related 
structure and background to isatin derivatives, see: Liu et al. 
(2011). For reference bond-length data, see: Allen et al. (1987). 
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Experimental 

Crystal data 

C 15 H 10 ClNO 2 
M, = 271.69 
Orthorhombic, Pbca 
a = 22.864 (5) A 
b = 16.600 (3) A 
c = 13.335 (3) A 



V = 5061.2 (18) A* 
Z = 16 

Mo Ka radiation 
fi = 0.30 mm -1 
T = 293 K 

0.30 x 0.20 x 0.10 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: xfr scan 
(North etai, 1968) 
7mi„ = 0.916, r m „ = 0.971 

4623 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.064 

wR(F 2 ) = 0.117 

5 = 1.00 

4623 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



4623 independent reflections 
1929 reflections with / > 2a(I) 
3 standard reflections every 200 
reflections 
intensity decay: 1% 



343 parameters 

H-atom parameters constrained 
A/CW = 0.18 e A~ 3 
Ap mi „ = -0.20 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


C3-H3A---Ol' 


0.93 


2.58 


3.228 (4) 


127 


C4-H4/1- ■ 02' 


0.93 


2.56 


3.473 (4) 


167 


C18-H18A- ■ 03" 


0.93 


2.40 


3.329 (4) 


173 


C19-H19A- ■ 04" 


0.93 


2.60 


3.382 (6) 


142 


C26-H26A- ■ 02'" 


0.93 


2.59 


3.350 (4) 


140 


C29-H29A- ■ 01 iv 


0.93 


2.59 


3.505 (5) 


169 


Symmetry codes: (i) 
x — 5, y, — z + !• 


— x + 1, y -f-|, z; 


(ii) -x + l,y- 


5, z; (iii) x, 


-v + i,z + i; (iv) 



Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo,1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: PLATON (Spek, 
2009). 

The authors thank the Center of Testing and Analysis, 
Nanjing University, for support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6540). 
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l-Benzyl-4-chloroindoline-2,3-dione 

D. C. Wang, B. R. Leng, G. B. Wang, P. Wei and P. K. Ou-yang 
Comment 

As a part of our studies into the synthesis and structures of isatin derivatives (Liu et al, 2011), the title compound (I) was 
synthesized (Bouhfid et al. 2005) and its structure is now reported. 

The title compound crystallized with two independent molecules (A & B) in the asymmetric unit (Fig. 1). They differ 
significantly in conformation, as may be seen from the dihedral angle in the mean planes of the benzene and 4-chloroindo- 
line-2,3-dione. For molecule A,the dihedral angle between the mean planes of the benzene and 4-chloroindoline-2,3-dione 
is 59.481 (88)°,while the corresponding dihedral angle is 79.028 (114)° in molecule B. The bond lengths (Allen et al, 1987) 
and bond angles are otherwise within normal ranges. 

In the crystal structure, intermolecular and intramolecular C — H-0 hydrogen bonding interactions (Table 1) link the 
molecules into a polymeric chain extended along the a axis (Fig. 2). 

Experimental 

4-chloroisatin (1.81 g, 0.01 mol) was reacted with benzyl bromide (0.02 mol) in the presence of K2CO3 (2.76 g, 0.02 mol) 
and tetrabutylammonium bromide (0.32 g, 0.001 mol) in DMF (60 ml). After 12 h stirring at rt, the precipitate was removed 
by filtration and purified by recrystallization from ethanol (m.p. 165.8-166.5 °C; yield 70%). Yellow blocks of the title 
compound were obtained by slow evaporation of an ethanol solution at room temperature. 

Refinement 

All H atoms were placed geometrically (C — H = 0.93-0.96 A) and refined as riding with (7j S0 (H) = 1.2(7 e q(carrier) or 
1.5(7 e q(methyl carrier). 



Figures 




Fig. 1 . The molecular structure of (I), showing displacement ellipsoids at the 30% probability 
level. 



Fig. 2. A packing diagram of (I). The intermolecular hydrogen bonds are shown as dashed 
lines. 
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1-Benzyl-4-chloroindoline-2,3-dione 

Crystal data 

Ci 5 H 10 ClNO 2 
M r = 271.69 
Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 22.864 (5) A 
6= 16.600 (3) A 
c= 13.335 (3) A 

K= 5061.2 (18) A 3 
Z= 16 



^(000) = 2240 

D x = 1.426 MgnT 3 

Mo radiation, X. = 0.71073 A 

Cell parameters from 25 reflections 

9 = 9-13° 

)i = 0.30mm* 1 

7/= 293 K 

Block, yellow 

0.30 x 0.20 x 0.10 mm 



Data collection 



Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co/29 scans 

Absorption correction: \\i scan 
(North etal, 1968) 

r min = 0.916, T max = 0.971 
4623 measured reflections 
4623 independent reflections 



1929 reflections with I > 2o(I) 



R 



int - 



0.000 



h = 0^27 
k = 0^20 
/= 0^16 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.064 
wR(F 2 ) = 0.117 
S= 1.00 

4623 reflections 
343 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F„ 2 ) + (0.032P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 
Ap ma x = 0.18eA- 3 
Ap min = -0.20eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cll 


0.61720(4) 


0.52555 (7) 


0.54905 (10) 


0.0902 (4) 


CI 


0.73389 (14) 


0.5069 (2) 


0.5352 (3) 


0.0438 (9) 


Nl 


0.83104 (11) 


0.47219 (17) 


0.5229 (2) 


0.0506 (8) 


Ol 


0.82562 (10) 


0.33371 (14) 


0.5350 (2) 


0.0681 (8) 


02 


0.70097 (10) 


0.36781 (14) 


0.5538 (2) 


0.0628 (8) 


C2 


0.68738 (15) 


0.5601 (2) 


0.5384 (3) 


0.0522 (10) 


C3 


0.69793 (18) 


0.6420 (2) 


0.5343 (3) 


0.0644 (12) 


H3A 


0.6671 


0.6785 


0.5358 


0.077* 


C4 


0.7549 (2) 


0.6687 (2) 


0.5278 (3) 


0.0649 (12) 


H4A 


0.7617 


0.7239 


0.5269 


0.078* 


C5 


0.80188 (17) 


0.6178 (2) 


0.5228 (3) 


0.0540(11) 


H5A 


0.8398 


0.6375 


0.5173 


0.065* 


C6 


0.79077 (15) 


0.5362 (2) 


0.5261 (3) 


0.0452 (9) 


C7 


0.80405 (15) 


0.3997 (2) 


0.5335 (3) 


0.0490(10) 


C8 


0.73753 (16) 


0.4189 (2) 


0.5423 (3) 


0.0489 (10) 


C9 


0.89331 (15) 


0.4816(2) 


0.5095 (3) 


0.0576 (11) 


H9A 


0.9002 


0.5207 


0.4567 


0.069* 


H9B 


0.9096 


0.4306 


0.4876 


0.069* 


CIO 


0.92469 (15) 


0.5083 (2) 


0.6021 (3) 


0.0525 (10) 


Cll 


0.96343 (16) 


0.5718 (2) 


0.5974 (3) 


0.0721 (13) 


H11A 


0.9693 


0.5990 


0.5373 


0.086* 


C12 


0.9933 (2) 


0.5946 (3) 


0.6822 (5) 


0.0975 (17) 


H12A 


1.0196 


0.6373 


0.6790 


0.117* 


C13 


0.9849 (2) 


0.5558 (4) 


0.7704 (5) 


0.1020 (19) 


H13A 


1.0054 


0.5717 


0.8273 


0.122* 


C14 


0.9457 (2) 


0.4926 (3) 


0.7757 (4) 


0.0911 (15) 


H14A 


0.9398 


0.4657 


0.8360 


0.109* 


C15 


0.91552 (17) 


0.4698 (2) 


0.6912 (3) 


0.0674 (12) 


H15A 


0.8886 


0.4279 


0.6947 


0.081* 


03 


0.78599 (12) 


0.39116(16) 


0.7763 (2) 


0.0807 (9) 


04 


0.66106 (12) 


0.42670 (16) 


0.7850 (2) 


0.0824 (9) 


N2 


0.65413 (13) 


0.28816 (19) 


0.7866 (2) 


0.0596 (9) 


C12 


0.86828 (5) 


0.23348 (8) 


0.78394 (10) 


0.1009 (5) 


C16 


0.69392 (17) 


0.2242 (2) 


0.7838 (3) 


0.0512(10) 


C17 


0.6827 (2) 


0.1434 (2) 


0.7823 (3) 


0.0699 (12) 


H17A 


0.6444 


0.1245 


0.7811 


0.084* 


C18 


0.7288 (2) 


0.0906 (2) 


0.7827 (3) 


0.0789 (14) 


H18A 


0.7214 


0.0355 


0.7817 


0.095* 



sup-3 



supplementary materials 



civ 


U. /60l (2) 


All "7 A t"l \ 

U. 11 /U (5) 




uinA 
rliyA 


a c 1 ^7 


A ACA7 
U.U6UZ 




C20 


0.79739 (17) 


A 1 AA"7 fn\ 

0.1997 (3) 




CZ1 


U. /MM (15) 


U.2526 (2) 




CZZ 


U. /4o / j (lo) 


U.34U4 (2) 




CZ3 


U.0631U (iy) 


U. ibUZ (i ) 




CZ4 


U.SvliS (lo) 


U.2818 (i) 




I T~> 1 A 




A '"MIT 
U.2432 




hlZ4r> 


a ZH £A 

U.D /04 


Am/: 




L-Zj 


U.JD6U1 (lo) 


U.2j /4 (2) 




CZo 


U.362DD (lo) 


ATI TO 

U.212V (2) 




riZoA 




A 7AAA 

u.2uuy 




CZ / 


U.5453 (2) 


U.18ol (3) 




I I~)"7 A 

rlZ / A 


U. JDJ i 


A 1 £A £ 

U.l j4j 




C28 


0.4906 (2) 


0.2049 (3) 




H28A 
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0.4830 
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Atomic displacement parameters 
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-0.023 (3) 


C29 


0.055 (3) 


0.091 (4) 


0.128 (5) 


-0.001 (3) 


0.011 (4) 


-0.024 (4) 


C30 


0.057 (3) 


0.074 (3) 


0.090 (4) 


0.002 (2) 


-0.021 (3) 


0.002 (3) 



Geometric parameters (A, °) 








Cll— C2 


1.710(4) 


03— C22 


1.200(4) 


CI— C2 


1.383 (4) 


04— C23 


1.213 (4) 


CI— C6 


1.394 (4) 


N2— C23 


1.368 (4) 


CI— C8 


1.465 (4) 


N2— CI 6 


1.399 (4) 


Nl— C7 


1.359 (4) 


N2— C24 


1.446 (4) 


Nl— C6 


1.407 (4) 


C12— C20 


1.715 (4) 


Nl— C9 


1.444 (4) 


C16— C17 


1.366 (4) 


Ol— C7 


1.202 (4) 


CI 6— C21 


1.399 (4) 


02— C8 


1.201 (4) 


C17— C18 


1.372 (5) 


C2— C3 


1.382 (4) 


C17— H17A 


0.9300 


C3— C4 


1.378 (5) 


C18— C19 


1.381 (5) 


C3— H3A 


0.9300 


CI 8— H18A 


0.9300 


C4— C5 


1.369 (5) 


C19— C20 


1.397 (5) 


C4— H4A 


0.9300 


C19— H19A 


0.9300 


C5— C6 


1.379 (4) 


C20— C21 


1.368 (5) 


C5— H5A 


0.9300 


C21— C22 


1.459 (5) 


C7— C8 


1.558 (4) 


C22— C23 


1.537 (5) 


C9— C10 


1.496 (5) 


C24— C25 


1.506 (5) 


C9— H9A 


0.9700 


C24— H24A 


0.9700 


C9— H9B 


0.9700 


C24— H24B 


0.9700 


C10— C15 


1.365 (5) 


C25— C26 


1.364 (5) 


C10— Cll 


1.378 (4) 


C25— C30 


1.371 (5) 


Cll— C12 


1.374 (6) 


C26— C27 


1.369 (5) 


Cll— H11A 


0.9300 


C26— H26A 


0.9300 


C12— C13 


1.354 (6) 


C27— C28 


1.363 (5) 


C12— H12A 


0.9300 


C27— H27A 


0.9300 


C13— C14 


1.381 (6) 


C28— C29 


1.374 (6) 


C13— H13A 


0.9300 


C28— H28A 


0.9300 


C14— C15 


1.375 (5) 


C29— C30 


1.359 (5) 


C14— H14A 


0.9300 


C29— H29A 


0.9300 


C15— H15A 


0.9300 


C30— H30A 


0.9300 


C2— CI— C6 


119.8(3) 


C23— N2— CI 6 


110.4 (3) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C3— IBA-Ol 1 0.93 2.58 3.228 (4) 127 
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C4— H4A-02 1 


0.93 


2.56 
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CI 8— H18A-03" 


0.93 
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0.93 
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3.382 (6) 


142 


C26— H26A-02'" 


0.93 
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140 


C29— H29A-01 iv 


0.93 
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169 


Symmetry codes: (i) 


-x+3/2,y+V2,z; (ii) -x+lll,y-\ll, z; (iii) 


x, -y+l/2, z+1/2; (iv) x-1/2, 3;, 


-z+3/2. 
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